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Abstract- Prayer is the second pillar of Islam and it is emphasized after the two sentences of syahadat. It has been said that it’s 
as perfect and as good as worship. Prayer is one of the obligations for Muslims and must be done both for Mukimin and 
Musafir. The virtue of prayer in the mosque is the same as the value of 20 degrees of reward compared to prayer elsewhere. 
With the traffic jam phenomenon that is increasing due to heavy traffic. For someone who is traveling home in the afternoon 
before maghrib, some people are always confused to do Maghrib prayer because of the lack of information about the nearest 
mosque. The problem can be solved by finding the shortest path is a problem to find the minimum route from the starting point 
to the destination point with the shortest route. This research was made to design an application that provides direction to the 
nearest mosque in the area of Larangan, Tangerang city. In the making of this system to find the shortest path can be solved 
using the haversine formula and using the java programming language, where java is used to build applications while the 
database used is the MySQL database and the use of Google Maps API in determining the route. 
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I. INTRODUCTION 
Indonesia is one of a country that has a big population 
in the world and more than 87% of the population are 
Muslims. Shalat is the second pillar of Islam and it is a very 
important pillar after the shahada. Then, shalat is important 
to worship and prescribed as completion of worship. 
Furthermore, shalat is an obligation for women and men 
who have reached their full age and must be carried out 
under any circumstances, including travel[1].  
People can take pray in everywhere, expect in 
restricted places such as toilets and graves. But, shalat has 
a better priority in the mosque. A mosque is a place that 
was established for people to take a pray, especially for 
praying together[2]. In almost all regions in Indonesia, 
there are many mosque buildings. Some are on the main 
road, street or in a residential. Some of the mosques can be 
accessed easily, and some are difficult, some can be passed 
by cars and motorbikes, and some can only be accessed by 
motorcycles. 
In this research, the problem that be raised is how to 
provide easy access to the mosque in an area intended for 
those who are traveling. Praying on time is being a problem 
when we are on traveling and in an unknown area. So, 
when the time to pray has begun, we often difficult to find 
the mosque. This often results in a person being late in 
prayer, which should be done on time. Besides that, 
someone who is in a strange place will make it difficult to 
estimate the time to get to the location of the place of 
worship on time and access vehicles that can be used to get 
to the location. 
The research focused on building an application that 
helps people to find the nearest mosque based on the 
location of people. This research also give provides the 
route and the information about environmental conditions 
leading to the mosque., whether it can be accessed by car 
or motorcycle. In this study, the application builds for 
mobile platforms based on the Android operating system.  
Global Positioning System (GPS) is used to give a path 
and provide a recommendation to the nearest mosque. 
Global Positioning System (GPS) is a radio navigation 
system for positioning using satellites [3]–[7]. GPS can 
provide a position with three-dimensional speed and 
information on time and speed moving continuously 
throughout the world [3]. With the GPS smartphone users 
can find out the coordinates of the user in the form of 
latitude and longitude. 
In a previous research Prasetyo and Hastuti build an 
application for giving recommendation the nearest church 
in Semarang, This research use the haversine method to 
find the nearest church based on user location[8]. n this 
research haversine formula was successfully applied to the 
application and concluded that haversine formula can 
produce optimal results. 
In this study, the scope of the area used as a prototype 
is a mosque in Tangerang City. This application display a 
map that can find out the location of the nearest mosque 
from the user's position and also can provide guidance on 
the nearest path by using the Haversine formula. The 
usefulness of the Haversine formula is to calculate the 
distance between two points on earth based on the length 
of a straight line between two points without ignoring the 
curvature of the earth [9], [10]. 
 
II.  METHOD 
The stages in conducting this research are: 
A. Data collection 
The first stage is to collect data on the mosque in 
the Tangerang City ban area. The mosque data 
was obtained on the website of the Ministry of 
Religion. 
B. Observation 
Observation is the activity of direct observation of 
the research object, namely the location of the 
mosque in Tangerang City. 
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C. Sofware development method 
The software development method used in this 
study is to use the waterfall model. Waterfall 
model is a systematic and sequential information 
system development model. 
The research method applied in this study is to use the 
waterfall model. Waterfall model is a systematic and 
sequential information system development model[11].  
 
 
Figure 1. Waterfall Model 
The stages of the waterfall research method are as follows: 
1. Requirement Analysis 
a. Problem Analysis 
In this stage, the analysis process is based on daily 
life. Finding the nearest mosque is a problem that often 
occurs for someone who often moves outside the room 
usually will have difficult to search the location of the 
mosque and how close which roads can be taken to get 
to the mosque. This application will display a map that 
can find out the location of the mosque from the user's 
position and also can provide a guide to the nearest 
road that will be traveled using the haversine formula. 
So that users can easily access mosque information via 
a smartphone. 
b. User Analysis 
The user of this application is a Muslim, who is 
on his way and is in an area that is not yet understood 
the path to the mosque, and uses an Android device. 
c. Functional Requirement Analysis 
This application has functions that will overcome 
the problems in this study, which are as follows: 
- Finding the nearest location is a function that can 
search the nearest mosque from a user location, 
including a route to the mosque. So, the user is 
expected to no longer difficult to find the nearest 
mosque while on the road. 
- Prayer Time Notification is a functional feature 
can be useful for a user to get a reminder prayer 
time so that people do not forget to pray.  
- The last functional requirement is the application 
provides the information on access to the intended 
mosque whether it can be by car or just a 
motorcycle, this can help users in deciding the 
transportation mode to the mosque. 
 
2. Design 
In this study, the Unified Modeling Language 
(UML) is used to design the system. UML is a 
system development technique that uses graphical 
language as a tool for documenting and specifying 
systems [12]. 
 
In figure 2 shows a usecase diagram. There are several 
functions that are done by an actor, such as: 
1. Finding the nearest mosque by displaying the 
nearest mosque in a map and marking the 
path from the user's position. 
2. See the list of nearest mosques from the 
user’s position. 
3. See prayer times and find out the current 
prayer times. 
 
Figure 2. Usecase Diagram
The details in every function that has described in the 
use case shown in the activity diagram. In figure 3 shows 
the first workflow when a user opens the application first. 
When a user opens the application, a user can access the 
applicaton menus. Next, a user can choose the nearest 
mosque by clicking the menu button. Then, the system will 
request the coordinates of the user's position with the 
Global Positioning System (GPS). If a user can read the 
position from GPS, the application will display maps. But, 
if a user cannot access the GPS, the application will show 
the alert dialog. This activity diagram shows in figure 3. 
 
Gambar 3. Activity Diagram for Finding Nearest Mosque 
Figure 4 describes the activity to display a list of 
mosques. The activity diagram starts from opening the 
application and displaying the home application menus. 
The user chooses the mosque list. The system will retrieve 
json data on the web server. Then the system will display a 
listing of location of the mosque and calculate the nearest 
distance using the haversine algorithm. Then, the system 
displays the result including the details and location of the 
mosque. Next, the system displays the route with the 
nearest destination to the mosque. 
 
Gambar 4. Activity Diagram for Displaying List of Mosque  
 
Figure 5. Activity Diagram for Displaying Prayer Time 
Figure 5 shows the activity for displaying prayer 
times. The activity diagram starts by opening the 
application. Then, the system will display the 
application menus. Next, a user selects the prayer time 
and the system gets the prayer time from API. So that, 
user can see the current prayer time. 
 
3 Implementation 
Implementation is the stage of implementing a 
system that has been approved and includes programs 
that have been created. The system includes the stages 
of input, process, and output. This is a simple system 
concept because all systems can have multiple inputs 
and outputs [8]. In this study, the implementation of 
the nearest mosque search system was applied using 
Android Studio and using web services to store 
mosque latitude and longtitude data. The shortest path 
search is completed using the haversine formula and 
using the Google Maps API to determine the route. 
 
4. Verification 
In this stage, the testing process is carried out by using 
the blackbox method. In this blackbox testing phase, the 
application is tested using USB debugging for android 
smartphones so that it can immediately find out whether 
the functions in the application are running well or not and 
also know in which parts of the error. So, the application 
can be improved to minimize errors and bugs. 
 
III. RESULT AND DISCUSSION 
Haversine Formula is a formula used in navigation that 
can provide a large circle between two points on the ball / 
earth from longitude and latitude.[13] By knowing the 
latitude and longitude of two points on the surface of the 
earth the distance between the two points can be 
known.[14]. All equations are used based on the shape of 
the rounded earth by eliminating the factor that the earth is 
slightly elliptical. This is a special case of a general 
formula in the spherical trigonometry of haversine law 
relating to the sides and angles of spherical 
triangles.[15][16] 
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Figure 6. Spherical triangle by the law of haversine formula 
The use of the haversine formula is accurate enough to find 
the nearest location by using the haversine formula which 
is implemented in MySQL which will be called and then 
read on the mobile application. The following is the form 
of the formula of “Haversine Formula”: ∆𝑙𝑎𝑡2 − 𝑙𝑎𝑡1 ∆𝑙𝑜𝑛𝑔 = 𝑙𝑜𝑛𝑔2 − 𝑙𝑜𝑛𝑔1𝛼 = 𝑠𝑖𝑛/	 1∆234/ 5 +cos	( 𝐿𝑎𝑡1) × cos	( 𝐿𝑎𝑡2) × 𝑠𝑖𝑛/ (∆2>?@/ ) 
𝑐 = 2 × 𝑡𝑎𝑛2(B𝑎,D1 − 𝑎)) 𝑑 = 𝑅 × 𝑐 
where : 
• R is a radius of the earth 6371(km) 
• ∆𝑙𝑎𝑡 is magnitude of the change in latitude 
• ∆𝑙𝑜𝑛𝑔 is magnitude of the change in longitude 
• c is the calculation of the intersection of the axes  
• d is distance (km) 
 
Example the calculation of Haversine Algorithm: 
The coordinates of the closest mosque are to utilize the 
Google Maps API. Simulation of the haversine formula 
algorithm in calculating the distance between two points is 
as follows: 
1.First coordinate point 
(Universitas Mercubuana) 
Latitude 1  = -6.2091756 * GHIJ 
  = -0.1083156188 Radian 
Longitude 1 = 106.7384487 * GHIJ 
  = 1.861992938433333 Radian 
2. Second coordinate point 
(Masjid Jami Khairul Huda) 
Latitude 2 = -6.2154495 * GHIJ 
  = -0.1084250635 Radian 
Longitude 2 =  106.7351667 * GHIJ 
  = 1.861935685766667 Radian 
 
3. ∆𝑙𝑎𝑡 = -0.1083156188 – (-0.1084250635) 
4. ∆𝑙𝑜𝑛𝑔 = 1.8619929384333 – 1.861935685766667 
  = 0.000057252666633 
 
5. 𝛼 = 𝑠𝑖𝑛/	 1∆234/ 5 + cos	( 𝐿𝑎𝑡1) × cos	( 𝐿𝑎𝑡2) ×					𝑠𝑖𝑛/ (∆2>?@/ ) 
 = 𝑠𝑖𝑛/	(0.0001094447/2) + cos (-0.1083156188) * cos (-       
0.1084250635) * 𝑠𝑖𝑛/	 (0.000057252666633/2) 
= 0.000001541849724 
 
6.        c = 2 * a sin (√𝑎) 
= 2 * a sin (√0.000001541849724 
= 0.0001094447 
 
7. d = R*c 
    = 6371(Km) * 0.0001094447 
    = 0.6972721837 Km 
 
The result of the example above is 0.69 Km which is 
calculated from the coordinates of Universitas Mercubuana 
to the location of Masjid Jami Khairul Huda. 
 
A. Interface 
Implementation of the interface that explains the 
functions and usability of the program that has been made 
along with the appearance of the design.  
The following is the menu display of the application: 
a. Menu Home 
This menu contains the main view of the application. 
On this home, the menu displays the closest mosque, 
the list of the closest mosques and equipped with a 
prayer schedule as a reminder when prayer time has 
arrived. When the user presses one of a button on this 
page, the system will direct to another page according 
to the button the user presses. The following is the 
appearance of the menu page interface. 
 
 
Figure 7. Menu Home 
b. Nearest Mosque 
On the nearest mosque menu, there is a map display 
after the user presses the nearest mosque button on 
the main menu page. This page displays maps and 
followed by the marker position of the closest 
mosque from the user's position. When one of the 
markers is pressed it will display the name of the 
(1) 
(2) 
(3) 
(4) 
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mosque and the direction button at the bottom. 
Making this page requires an API to be able to 
display Google Maps. 
 
 
Figure 8. Nearest Mosque 
c. List of Mosque 
In this menu display a list of the location of each 
mosque with the nearest distance from the user's 
location that is using the Haversine method to 
calculate the nearest distance 
 
Figure 9. List of Nearest Mosque 
d. Maps 
This menu displays a map of the mosque that the 
user has chosen from the list of nearest mosques in 
which contains the address of the intended mosque, 
latitude and longitude data as well as directions to 
the mosque. 
 
Figure 10. Location instructions 
e. Form data web admin 
The web admin data form contains mosque data 
in the form of mosque name, latitude, and 
longitude as well as information. In this form, the 
admin can edit, delete and add data. 
 
 
 
Figure 11. Form data mosque 
 
IV. CONCLUSION 
Based on the discussion of the research that has been 
made, the following conclusions can be drawn, as 
follows: 
1. Has succeeded in making the application to search 
the nearest mosque in the Larangan, Tangerang 
City based on Android. 
2. Has successfully applied the Haversine Algorithm 
in the application to search the nearest mosque in 
Larangan, Tangerang City. 
3. This mosque search application generates the 
closest mileage in order to save time, energy, and 
costs. 
4. This application requires an internet connection 
and GPS. 
5. Database in the nearest mosque application using 
MySQL database. 
Some of the following suggestions and input are 
expected to provide improvements in further research that 
can be added to other features, such as other objects, the 
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addition of Google Maps features, and the use of other 
more effective methods can also be scrutinized to get better 
results. 
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